In recent years, the frequency of occurrence of locally heavy rainfall that can cause extensive damages, has been increasing in Japan. For early prediction of heavy rainfall, it is useful to measure the water vapor vertical distribution upwind cumulus convection beforehand. For that purpose, we have been developing compact water vapor differential absorption lidar (DIAL).
INTRODUCTION
Locally heavy rainfall is a severe weather hazards to affect urban areas in Japan. For early prediction of the heavy rainfall, numerical weather model is employed using the conventional meteorological station data. However, the lead time and accuracy of the prediction are limited because of the coarse spatial and temporal resolutions of the data. To improve them, it is useful to measure the water vapor distribution upwind of cumulus convection beforehand and assimilate the data into the model. Figure 1 shows schematic of this study.
For that purpose, we have developed compact and mobile diode-laser-based differential absorption lidar (DIAL) that can measure the vertical distribution of water vapor in the lower troposphere.
DIAL SYSTEM
The DIAL employs two distributed Bragg reflector (DBR) lasers operating at 829.054 nm for the online wavelength and 829.124 nm for the offline wavelength with tapered semiconductor optical amplifier (TSOA) in a master oscillator power amplifier (MOPA) configuration. The lidar measure the vertical distribution of the water vapor in the lower troposphere with a vertical resolution of a few tenths of a meter and temporal resolution of a few tenths of a minute. 
MEASUREMENT RESULTS
We show the results of the 24H continuous measurements with lidar in summer (26 August 2016) when the local heavy rainfall frequently occurs in Japan in Figure 2 . We are charanging to increase daytime measurement range to 3 km for DIAL using etalon and increasing laser power.
Next step, we are planning to conduct field experiment in Tokyo in the summer of 2017 and to assimilate the lidar data to mesoscale model and study the impact on it.
